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Description 

Arrangement with an injection valve and a sleeve as pressure 
transfer means 

The invention relates to an arrangement with an injection 
valve in accordance with the preamble of claim 1. 

The replacement of a glow plug by a pressure sensor to measure 
the pressure in a combustion chamber of diesel engines is 
already known. This embodiment has the disadvantage however 
that the method for recording the combustion chamber pressure 
can usually only be employed in test bed engines. 

An injection valve-pressure sensor combination is known from 
DE 198 27 287 Al which is suitable for direct injection of 
fuel into the combustion chamber of an internal combustion 
engine and for measuring the pressure in the combustion 
chamber by means of a piezoelectric element. The piezoelectric 
element forms an interference fit connection with a valve 
closure body. The valve closure body acts in conjunction with 
a valve seat surface to form a sealing seat. Furthermore an 
electronic activation and control circuit is provided which 
controls the piezoelectric element during a fuel injection 
phase so that the valve closing body activated by the latter 
lifts off the valve seat surface and opens the sealing seat. 
During a pressure measurement phase the activation and 
evaluation circuit records a pressure of the combustion 
chamber transferred from the valve closure body to the 
piezoelectric element and converted by the latter into an 
electrical signal. 
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The embodiment of the fuel injection valve-pressure sensor 
combination is relatively complicated and expensive. 

The object of the present invention is to provide an improved 
arrangement for an injection valve to record pressure in a 
combustion chamber of an internal combustion engine. 

The object of the invention is achieved by an arrangement in 
accordance with claim 1 . The arrangement in accordance with 
claim 1 has the advantage that the pressure of the combustion 
chamber can be precisely recorded using simple means. This is 
achieved by arranging a sleeve between the nozzle body of the 
injection valve and the cylinder head, which is intended as a 
means of transferring the pressure between the combustion 
chamber and the pressure sensor. Embodying a sleeve as a means 
of transmission is cost effective and as result of the sleeve 
form allows easy fitting between cylindrical nozzle body and 
the cylindrical wall of the hole drilled in the cylinder head. 

Further advantageous embodiments of the invention are 
specified in the dependent claims. In a preferred embodiment a 
front end of the sleeve is assigned to the combustion chamber 
and a rear end of the sleeve lies against the pressure sensor. 
The pressure sensor is supported on the cylinder head or the 
injection valve and the sleeve is arranged to allow movement. 

In a further preferred embodiment the rear end of the sleeve 
is embodied in the form of a flange with an annular surface. 
The flange is arranged between an annular step of the cylinder 
head and the pressure sensor. The embodiment of the flange 
provides a relatively large pressure surface, with which the 
pressure of the combustion chamber is able be transferred via 
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the sleeve to the pressure sensor. In a preferred embodiment 
the pressure sensor is embodied in the form of a ring which 
surrounds the nozzle body. 

In a further preferred embodiment the pressure sensor is 
surrounded by a sealing ring which is clamped between the 
injection valve and the cylinder head. In this way the hole 
can be sealed in a simple and secure manner. 

In a preferred embodiment the pressure sensor is embodied in 
the form of a piezoelectric sensor. 

Preferably the sleeve is guided as far as the edge area of the 
hole adjoining the combustion chamber. The position adjoining 
the chamber enables a change of pressure in the combustion 
chamber to be recorded without attenuation. This makes it 
possible to record the pressure change precisely. 

In a preferred embodiment the outer surface and/or the inner 
surface of the sleeve is covered by a protective or 
lubricating layer. The provision of a protective layer enables 
the wear and contamination of the sleeve to be reduced. This 
ensures that the sleeve is still mounted in a manner enabling 
it move in the hole even after a long period of operation of 
the internal combustion engine. The provision of a lubricant 
layer reduces friction during installation of the sleeve on 
the nozzle body or the cylinder head, so that a change in 
pressure is recorded precisely. 

The invention will be explained in greater detail below with 
reference to the Figure. 
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The Figure shows a part section through a fuel injection valve 
7 with a nozzle body which is clamped into a cylinder head 1. 
The cylinder head 1 features a stepped drilled hole 2, the 
lower opening of which in the assembled state of the cylinder 
head 1 is assigned to a combustion chamber 21 of an internal 
combustion engine 22. The hole 2 has an upper section 3 and a 
lower section 4. The upper and lower hole sections 3, 4 are 
essentially embodied as cylindrical in shape and arranged 
centered symmetrically along a central axis 6. The upper 
section of the hole 3 passes via an annular surface 5 into the 
lower section 4, of which the diameter is smaller than the 
diameter of the upper section 3 . The annular surface 5 is 
essentially disposed at right angles to the center axis 6. The 
injection valve 7 is only shown in the form of a lower part 
section and features a nozzle body 8 which is screwed into a 
housing of the injection valve 7 not shown in the drawing by 
means of a clamping nut 9. The injection valve 7 has a multi- 
step shape which tapers in the direction of a nozzle tip 10. 
Injection holes are embodied in the nozzle tip 10. An 
injection needle 11 is guided in the nozzle body 8, the tip of 
said needle acting in conjunction with a sealing seat and, 
depending on the position of the injection needle 11, enabling 
fuel to be injected through the injection holes. The 
functioning and the design of injection valve 7 are 
sufficiently known and are therefore not explained in any 
greater detail. The nozzle body 8, starting from the upper 
hole section 3, protrudes downwards with a nozzle tip 10 via 
the lower hole section 4 out of the hole 2 of the cylinder 
head 1. The nozzle tip 10 in the assembled state of the 
cylinder head 1 thus protrudes into the combustion chamber 21 
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of an internal combustion engine. An annular area 12 is 
embodied between the nozzle tip 10 and the cylinder head 1, in 
the lower section of the hole 4, in which a sleeve 13 is 
arranged. The lower end 14 of the sleeve 13 is assigned to the 
combustion chamber 21 and the upper end 15 to a pressure 
sensor 16. In the embodiment shown the pressure sensor 16 is 
arranged in the upper section of the hole 3 . The pressure 
sensor 16 is preferably embodied as an annular design and 
surrounds the nozzle tip 10. The pressure sensor 16 is 
disposed between annular surface 5 and the injection valve 7, 
in the embodiment shown between the annular surface 5 and the 
clamping nut 9. In a simple embodiment the upper end 15 of the 
sleeve 13 is embodied as a cylinder section which lies against 
the pressure sensor 16. An advantageous embodiment is shown in 
the Figure, in which the upper end 15 of the sleeve 13 is 
embodied as an annular flange. The annular flange 17 is 
disposed between the annular surface 5 and the pressure sensor 
16. The flange 15, starting from the annular area 12, extends 
to beyond the annular surface 5 and thus ensures that the 
sleeve 13 is held in the cylinder head 1. The flange 17 
prevents the sleeve 13 falling into the combustion chamber 21. 
In the simple embodiment, in which the upper end 15 of the 
sleeve 13 is embodied as a section of a cylinder, the upper 
end 15 features other retaining means, for example in the form 
of a lug or of an edge, with which the sleeve 13 is held on 
the cylinder head 1 and is prevented from falling down into 
the combustion chamber 21. Alternatively the sleeve can also 
be glued onto the pressure sensor. 
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A sealing ring 18, which is clamped between the annular 
surface 5 of the cylinder head 1 and the injection valve 7 is 
provided for sealing of the hole 2 upwards. The sealing ring 
18 surrounds the pressure sensor 16. The injection valve 1 is 
pretensioned via tensioning means not shown in the diagram 
against the sealing ring 18. The combustion chamber 21 is 
sealed by the sealing ring 18. 

Depending on the embodiment, the sleeve 13 is either longer or 
shorter in the direction of the combustion chamber. Preferably 
the sleeve 13 has a coating 19 on its outer side or its inner 
side. The coating 19 is preferably embodied as a PFTE layer. 
The coating 19 is used to avoid contamination reaching the 
surface of the sleeve and/or to reduce friction between sleeve 
and the nozzle body or between the sleeve and the cylinder 
head. Other suitable coatings can also be used instead of the 
PFTE coating. 

The pressure sensor 16 preferably features a piezoelectric 
element which is embodied as a force measurement element, and 
is suitable for recording pressure in the combustion chamber. 
The pressure in the combustion chamber 21 is transmitted via 
the lower end 14, which is embodied as an annular edge, to the 
sleeve 13 and thus to the pressure sensor 16. The pressure 
sensor 16 is preferably retained on the injection valve 7. If 
the pressure in the combustion chamber 21 and thereby the 
force on the lower end 14 of the sleeve 13 changes, the 
pressure sensor 16 records this pressure change and forwards a 
corresponding signal via lines 20 to a control unit. The lines 
2 0 are for example routed upwards out of the cylinder head 1 
between the injection valve 7 and the cylinder head 1. To this 
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end the lines 20 are routed between the sealing ring 18 and 
the injection valve 7 upwards out of the hole 2. 

Depending on the embodiment, the lower end 14 can also be 
arranged so that it is set back by a defined distance in 
relation to the lower end of the hole 2 . In this way the 
danger of a contamination of the sleeve 13 is reduced, but 
changes in pressure are no longer recorded so precisely 
because of the set back position of the lower end 14. 

The sleeve is made of steel for example. An air gap is 
embodied in each case between the sleeve 13 and the nozzle 
body 8 or between the sleeve 13 and the cylinder head, so that 
a frictionless movement of the sleeve 13 is possible. 



